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(54) LED ILLUMINATOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a LED illuminator 
which can easily obtain arbitrary luminous intensity 
distribution characteristic, while being formed thin. 

SOLUTION: A large number concavities 11 are arranged 
vertically and horizontally on one side of a rectangular 
plate-type molded interconnection device(MID) substrate 
1 , and three LED chips are implemented on the bottom of 
each concavity 11. Since a plurality of LED chips 1 are 
implemented in each of the concavity 11 and positioned 
three-dimensionally on MID substrate 10, arbitrary 
luminous intensity distribution characteristic can be 
easily obtained according to the shape of the substrate 
10, while forming a module thin. If the plurality of the 
LED chips 1 are implemented, which have one or more 
different luminescent colors, preferably at least three 
colors of red, blue and green, delicate color 
differences such as white light of a fluorescent lamp 
and daylight can be realized in the light of the overall 
module by mixing the luminescent colors from each of 
LED chips 1 . 
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ii:J;DLEDf77l^±tS. Att(c»Kl oo 

[00 52] JbaStfi J: -) {C*3gS£ft#g(- J; *tff . LED 
-1- y 7" 1 <?>T?>S*g 2 4 [*I(C^-5r < .h h L E I!) -T- y 7" 1 

SJ c# -§> RSSs tr >- 2 6 -t mnz z t iz i n . l 
E D1- y-r 1 *>•• ^£-^-^5*2: 'M* f'> 2 6 (■_ J: 0 593* 
< *Af& L 1R ffi < d > * £ -c- 2= ^. ... -ir /tM> . I , E I :> -1- 50 



(7) tifll-163412 

1 2 

•y 7- 1 rii&i$Lk&tfffitf. m&tom^mmni&Tzwz. 

ZZtWX-Z. £.fz, LED^-yTlc7)^t®«^d 
■tifiX-Zh. 

[0053] ( mmm 9)ii 1 iz^micomsmm 

S27 iz^mn&u 2 8 z&m. Lxmu 2 1 £fc&mm 
? v -mm ( mm&vt ) tv. z ogsp 2 8 o&ji 

^ LEDf771 Zmm.~tZ> XolZ Ltz&lZ& 

[00541M27 tefV-Wmizmf&Ztltz&M-t: 

i&^ss 1 1 -im-* h toxmrnzmw-rz . m t . mm 2 
7tLEDf77if^ Ltzmx-itfmmiz £&$s± 

lin-h^K bZ*>X\ mmzJz^LED^-vricr,^ 
B.i> i ±M-?2> tLEDf771 COjS^tfO^^&b hfL . 
T±#mSK* J ^L. »^2 7^(5^2 8 fc&^TSM 

SSWWaitri tTLEDf«/7 l'tfDSfcj&qNaivtJfr 

[0055] ±i4o J: o iz-*mm&mxi$. M I Dc7)S 

WL2 nz£mcr>ih&2 s.$:&f$.Lxmu2 7 g-tizmm 

fV-fffl. (ms&Ut) bL. ;<0flS2 8O#lt# 
« Wkm<n LED^-v7*l2r WM-th i a L7c d t K 
<fcO. LED^-v7*1^4>^-ri>»$*^,0^ {ft 

»SE ) -e^ii^-yrT LEDf77i cr>^,%±.^m<'Z b 
ifiX'^Z. %<r>tz#>. LED^--y7-lc7)%3t^^jg 

cd&tzw t zzbtfx-z, tfz. m&i> ma-tz t *< 

[0056] (Hifs 10)01 2\t-*m$<r)$mm 
mi oz-nk-f-m^mmmThh. -*mmmz. xwiz 

3 0 *«^S*L7t«g 2 9 te*t L > LEDf 

>y 7° 1 -¥mmziT-z±mm3 0 fcat«2 9 ommb 
£m&thmm<mcr>-m.mi (xju— jv) 3 1 s-tstr 

[0057] MI D<y)Sl£2 9^fi5y^B#{cH517L3 1 Sr 
Mfcf S . =flr*J . &m<VX.mz^ v ^TtiHttJKB 1 i: ft 
il-rSOTiKHJSrW-r-S. -fML. S^2 9cO0fllSB3 0 
(CLEDf y 7° 1 Sr^H L^T^®IitC «fc SWih« 

1t*?^:V\ iTffLT. ii«tcJ:0LEDf--y7*lcoia^#" 
±#*-S.fc LEDf-771 c7)jfif^<7)Sm* i ?a^' : >aT± 
#SUJS[*«56±-r&. -ecDTtft. Kii?L3 1 StjILT^K 
2 9^mi*^^Je<7)ffio^M*^iii2 ! ^. LEDf 
yy'l<Dmii i mhixX<§m$tl&. 
[00'58] ±McOJ: 0 iZ&mmmBX'l^ LEDf-; 

-t h 5IJS,ffliOM3ITL 3 1 * ISJf/'-c di:tcj:0. LEDf 
•v7 1 *»^SE-r*se*SrffiSRtf55R8S («a> X-mAZ-ktX 

**.k LEDf- 7 7 ] o^Bt^^f ikoiST'i-jrp^ t z 



o 



© 



1 

.-13 • 

[0059] (mtmm i 1 ) tr^>t, si 5t:^t 

J;oCLEDf77 1 (i PS^aSft: lat Nlf^ft 1 

HSr-^o^rt-c^ifiK^^ssj^^fL^*^ mmi 0 

/vcOLEDf-yTlOl^r^^ <!?>f*> 1 4tc 

[ o o 6 o i zzx\ -^mmmxit. mi 

3icLEDf -y7l£Pgm»#l atNS^tl b 
i: 1 0OSIg®^M tTB^Ffl i d 
L/c *te#$b&*& 0 . ^coffic7)^fi)cii^M®ffi 1 b £S 
T*& & ^TMfi^sg-r-l. .013 t^-T J; -? 1= L E D 
f771 ft* gfcJHiJSBJ: 0 -SJS < ^J&£ix 

T& D . 4<50MW^«y b' 3 2«UI)ot; dtl 
£»-N 0 >y K32tLEDf771<7)Plf^#:l a&VN 
1 b i (7)«g!{i:-^ffl^«tt^*Sj3 3 Ci 0 

aWc^ LT ^ & ±ie^8!^^«*g*S5c^'|5&jt 
T#&„ LEDf 7 71lito0. 3 (mm) 

100 61] _B£c7) j; -5 tc^HM^S J: tll£ , LED 
f- -y 7 1 £ PM¥^# 1 a b Nl^ft 1 b b tmffi. 1 
O^H^BnKMLTB^Ffl^M^J; 5 tzmSkLtzZ biz 

x o . M^^ti^-H^*^ i o o>mw t vrnju-tz z b 
iz%*). l Edf 77 1 te>^ 1 0 IZM L 

TSB:=5r*(o]{^Ifr £ . AM ( «7 J .-V ) 1 4 T3fc 
#3t4>ftTi^T§&<r.hi3r<. LEDf>y7l<0?& 

[0062] 3r*K HI 4£^r<fc o 1iZ7 4Uv hfflft 

t,z\m3 3&m?. zc7)im3 3?iX'mm&imftmz 



(8) t^f 1 1-1 634 1 2 

1 4 

(pJOi^t §£mm\£ <%Zb^o m&tffoh . 
[0065] ±asoi 3 {c*HJ£^.(c .kfUf s MfcO 
• LEDf77 1 ^^^I61IC^IIJ14 ZfttzM&.X 0 IZM 

. WL3A^mLtz<^x\ mwL3 4<r)j&mzmtxm%\,z 
mffimzmw-f&zbtfTZ. l^^j^-^^ 

mm.3 A^mzx^xmmimtMmxhhtz 

10 [ o o 6 6 ] (njgmi 1 3 ) i: ci^-ev 

y - hm.<nmt¥4 kt-«u M.tif le d 

f - y 7££f itr •£ xrfMf i/<Sf]ig£ 5S5¥^^B^-r h Zb 

X'is>X(7)&mzm~>x& o , mz'3 6 ojs^^c 
3t$:H3it-r •!> i b tfx-z h i>K mmzmm^mt^ --r * 

*mr?& z b i>mmiz%& . 

[0 0'6 7]Kt. *HSm«T{i. HI 1 7t^-^J: 
•$(3M I D<0S^3 5<7)^KMffi(C#>?IHgP3 6'^%K 
JlML. #tHgff3 6<0JKW:LED?-y71 £H£tL*; 

20 &tzimt<$> k> . ztiizx r>m®.3 50>Mm<7xm£jr 
mtzft£mm?&zbib^z&.%&^mR3 5emm. 
■nmimmmi b&mx-ib&fr^mmr-im-th. ± 
m<?>£ a iz^mtmrniz mm.3 snmmmiz 

&«W®3 6Zim : &f8.L. #ra3 6<0«LED 
f^7l^L^t{c<i:0, m&fttzxzmtti- ■ 

hzbtfx'%. mm&M7*?&mTbmtj:?izmm 

', -fhZbifiX'^h. £fc. mSL3 5^m-^LED^->/ 

t i comm®mzm±2^x^fa(Qnmzfa±.z j tt& z 
b . £ h izmmm.Hr<r> e < tkh b ^ 

30 dfl]*>'fc-&. 



J: *9 LEDf y r 1 7i :otz Uxi> . M%W% 

mwmiz&v&±idMi&<m$itfffi±x'*z>. ±m^x 

0 iz^mmmiz l e d ^ -y y\ * pm^mfo 

latN 1 b b WmWL 1 0 cvmgiffilzM LTBg 

WCt^io tgB^L^C bizjz K>\ LEDf-y71 
^^^r(6]^'^ 1 0 iztt t T b^F^t b-thZb HfiX' 
K Vl"? 14»M^<5r-5tLEDf77 

1 C05tXithmZMjzZit& -Z b WX & 

[0063] (S^imm 12)il 6(i*^BjoHM^ ■ 

» 1 2 i^-tw^mmmmmx'$) h . ^mmmmxu ; 40 

^C7) LEDf 771 ^^^(*lt^IIJ14^^-tJr^ 
J: d L/C jSC<#«35(*fc v, il6 IZrjk-t X 

o izmwi. 3 4 <o^.h ( h^h ) ^mmmmmzmwL l . 

=§- 1 <r> mm 3 4 a ic L E D ^ -y r 1 ^'H^ L X $> h . 
[ 0 0 6 4 L E D f 7 7 1 Olf 3 4 CSfS 

"ggmt bz&ttfab izizMRmtffo&tf. m i 

S3 4 2r fiSO&f*:^^fi!c-r ^ b IZX 0 . JT^?'.) 

s&cfrmffimz.nz z b //t-* ^ . -cLt. ss^l/o 

t — li'-t , ^§ ixfc LEDf- ■./ T 1 r&]>'/.J:(lHiJ 
IE L < — fa < J: -5 LT Jf> ^<7rC, ftfr—Jj 50 



[0068] (^m^k 1 4 > b zzx'±Mmmm 1 

~1 3fckwrfcL ltfe<7)lSl 0(C^8S[C7)LED^- -y 

7i tmm^tixm . Mtifmmj:m±x-mL-t ^ 

P^m^iUz <toT LEDf 771 i^T L^: 
<%^tzmiZX'i> ; SI¥M^LEDf 7 71^ 
K« 1 0 ^:*$r3<^^-l>^S*^ 0 . ^Fff!T$>.& . 

.. [0069] -ec:T% *mtmmx'i±. m«le 

'Df--y7 # • B • n • ST). 1 a-Ld.» 

^-ttS- locomfih-Ti.^:^^— 1 -tr/US b L. 

zmfctz. j; f> ic Ltz&i / zwm { $>& . la 1 stc^-r j: 

d (cUSfe^^ 1 h P]«c7)^-C'f^$ tifz i/- b ttcom 
mi GCDWUI l«i. ±IS4fe<7)LEDf 771 a—. 
1 d £ -? h y ^ X^tciea LT^ LT ft £ (019 
(a)#H3) . if)l-)C4fe^LEDf771a-l 
d//HI^§Ti/:; 1 Oc7)P_n*|? mi -fc/US t L J 12 1 8 

6. -c LT . eBBrSiut lt/PSS:Sl7y >- t-ffi^ 
.1 b X-mtz 12 =t it A § ix $ ( ill ] 



■ 15 

— 1 1 1*1 izmgi £ *Ufc 4 m*> LEDf v ri 
'&l-fc/US£l Oi7)#(2 1 b . £ tf>-fe/U S 

Z k T L E D B|9igK&flil&r & iotL^C 
k <c i 0 . SBtXg-CI^ Ltt&t, h v ^iSS^-fbic 
J: *) ~&CD LEDf 771 tf^jfttT&S: -> tzWrS, 

k % o tz L E D f v 7" 1 £ ft. & -fe ^ S CO & 
H&k d k -CL E Dggl^JB^ gffflMcaiBS-g- 

& i k h . 4fc , ?Ift;?> & WiK#»tttf>H5Sr4 
* A- S ^fi*-^i>-frS ± 3 £-r*Uf % HIWBtf) LE DBS 

[0070] (Ht&gJR 1 5 ) 112 0 tt*Sffig<Ogli©g 

si 5£^MOTa-e£>& /< . ^jsm^i. m i d 

flit3 7(;LEDf771 (V-f 

a £ , ^<7MU3 8 a<0±fcK»t&*Ufc*fi«3 8 b k 
lZ£-?xmmZtl. #g|g&3 8 ac0g*5gjfi^c-etL>P 
ft-LEDf <y71#Ui££ft.&. LEDf^ri 

<7)mJjizi±uyX3 9 £Mf7-g> £ k LiC 
[0071] &£*^&fc^co»£3 7c0ffij£lg£, 
%fimKl£:A3r£a^t^ov>T<0AK^t-S. »^3 

<mm:->< $ t>izmm$m. msiitx^ § >y 
{memo ^itm-z. zomjm 
T)Vfi v mm Lfcm. -t 9 $ * ? nimz-r? x-? 

0.1-2 C^m} ?I^#W4U^ HTs-jaW«l 
k RSIK: LT'V— — >^fcfr-?T3lW 3 8 aoitc* 
a^WR3 8b*|®lU S^fc^-LfcLEDf v7 

1 common ->x l e nmBasmeyt 

a. . ; ■ 

[0 0 7 2] -eUT, W^a^>gP3 8K«JE$EP 
Jtrr^ C k fc J; 0 » 7J<b b 9 ^JC®»S-C^3 8 a 

k#T§, SR»3 8a<JD±fc^$iiTlr^« 
LEDf yri km S. MLT. 

i^LEDfvTlfcW^JCktJ:^ ffi 

&<om.&m3mm:n& z t . a fc / epjo^-s 

^^Waafc^P^tCJC t :CffiR«0JK»«: L E D f y 
7 1 fc-S-x S J: 5 CSHimuf. AfcSFflSSfc^-*. *> 

#e^#.-r s -r k &. 
[0073] (ussjg® 16)121 \±*mmcrmm& 

Oli'.&^^tMflBI. 02 2(ifl!lHiiB®-C'^-S> i *n 
SfcfBSKi. LED-f-y7°l^'iz:#:6tjt||^§n^lVl I D 
co»K4 0 k 7P-^v-7 ; Vw»^4 1 k U 



( 9 ) «PW 1 1-1 6 3 4 12 

16 

[0074] :z^x\ *miimm<?mw.3 7 nsimxn 

2rJE^p a p(cK¥-ri». 4/^, LEDf 771 ff^^zt^ix 

hUMztitBSh^mm^ (Qgp) 4 3\m$L-?h. & 

fc. Wf^#JtLT±l£«l*ig|54 3^(i^l/dr^T;^ 

' iM3ac7)^Tfi^v> N 7P-^^yvua^4 1 %m?ti%% 

xmf%^j:otzLxhz. znimm&ywj'M 
m Ltimammm 1 1 mm^>TMxmm4 2 *jm? 

[0075] ±M<D i o iz&mmBMizxtui^ LED 
f 771 i>%#mizmMZtl& M I Y>(F)W&LA OtyU 
^y7)H«4 1 t»-*«CJBRU (tttf ) itt 
<0£8l4 2*»jRLfe=. k fci 0 . SM4 1 * g^fcift 

\fhzt^x^xw^mm:^>iz^z.h^bimmh 

20 ( BSHgn^o) >S7> ^V^^^ataR 0 i k 

[0076] (msmm 1 t) 12 3ii.*mwcomsm 
m 1 7 $r^-rMkB-c?)?, .• jmsmmiz. mm&m 1 

C0.«t 0 tzWk<VW® 1 1 ^«amfflf7)LE Df 7 7 1 " 
ftZmtStLfiimL 1 0 2- s Bf^fl^CCO LEDf 771A 5 

fc, SSI 0^)«*W>5r«J^{i»fe»«l b*mX'h 

&cr>x. jmt&mftttim-^m^&tfuxwmm 

30 [ 0 0 7 7 ] m2 a tzjjk-tj: o iz^mmm^mmt. 
. mm 1 0 fcr^§s#i& LEDf v 7 1 zmfeomm^ro 
muzmm-t& tti> iz. &w&im$&&mrCRi 

LxmM^-f >Li txj v^y-T'm^Qi mis? ? 
tcomiz&ML, c\<nx4 7f yym^Qx cr>^-v? 
zmmi *ftLx7j>v74>u izmmt, 
izmm^-i >Li ty^yY-^J >l 2 i;fc#«si5iR 

.3 , Ft4 -&-ft\^XX4 7 f Vi/S^Qi <7K-X^fi 
LTflWc'LT**. 5:*Js *^7-f >Li -/5yK7 
-fVL! ®WiK»£«JEDC?&iEPSD$^. 
40 [00 78] ±!5LEDf -y 71 cOH^JHlfg^ 

Sc0jaS=5rfl)»i»F/f>f Tit 1 0 jft^Bf Sffi k ^r->Tfc 
0 . «e»firfflat^ LEDf y71 -C^-- «y h <fC'# -S. J; 
PtLtfcS. J-^«y h-ft-T^LEDf 771. 

<^HRJ±'. ^3BT* { ffi^ (10, 15, 2 0 . 3 0 W) 
c;iEt^«-r'®jS_$a^j:d^, \&h\zttrn 1 hW$&. 

t^tummmmizzz,. ttz, wmLm^xdizm 
wuoizmzmf&ztim£L\,\ ®ri oo 

50 [0079.] ±i£<7)J; 3 J;rt(i\ Bfjeffl 



o 



o 



1 7 



mo l e d ^- y y i % ti h ^mtx-mm g '{£ t L 

1 0 £ WW LT^ffl-r^ i > r/T* TSWSWC* b , L 
1 0 =Sr4MaT <W6f-4 £ fc #WC:?x 
h ^ >*Wi& v % -5 f . 
[0080] 

<ry^£ < b h-ttmmtfL-th bbhlz. ±IB#Qflge 

[0081] ff^^2o%03«. JJBWROSBt^-f * 
^SPTtl fc * h t ^ 3 sasa** h . SH*5S 3 OSffiHMt . 

[0082] f*»«4<0fgBBtt % ±S23R<^«5r< -fc i> 20 

[0083] UW&H50>3ffiliOL 4*5r< JJEfflK<?S>- 

[0084] ff^^6^^{±. ±te»M{cffl5S^JR^ 
«*— fW=»J*U 6gM9t*JI£IK*>-~ #*>Wfc#jR3 

y xtc*ft-i ^-/p h «f Age* & t v^o *m&*> 40 
[0085] man 7 *>$&Hjwi , ±m%%&4 

Mzmmmzzvwm&Kfof^&zttfX'Z.mzw 

[0086] I»^iBS<7)%EiJ(±. ±feH3t^-f.3j-- 50 



(10) W^-T 11-163412 

1 8 • 

m^mm^)i&Tnm±x^ htt uzw&t?* m 

vm¥tf$t??> f yiz X 0 < Mbt h z 

[0087] mxm 1 0 commit. ±.mmmcoa^^ 
wtx%K%)m*mig.<7){&Tt>m±x'$ &£ti> izwt 

m 1 1 <r>%*m. ±Sat%jT4 H* : P3fi«^±IE 
T* J K±-C'S & fc i: fc (c%3er-f H^^JWhWE 

[0088] ff^Ji 1 2(D^ma.. mssity**- y 
mftttf±imucommfiizttLx^-mz&j£j: a iz 

UtSL*:c7rt\ ^¥ 4 it-Ym=Hrgm,zT? 4 -rtfy 

[0089] mm i 3«i is&mn&ftyj 



zmm-tz a t &x-£ zb^o wtefi*>&: m^m 1 a 
<r>wm. ±$mfo<7>mmizw%x\±€iU<7>'j?%:<bi> 
-■%*mfctz>b b i> ^^Daatxiifiatt:*^ 1 

mwtmmmmcom^mizmf s c k * { -c§ & t 

[0090] ff^« 1 5 crmmt. 1 TbSa^OifEDfl 

ffico'^^-f Ym^zmMLx-tjuzmfcL, w& 

A^^Ttc^o^^-. ^m^tmb timers a- 
- Ym=?&&£tiz *u\s<r>?t zsmth <r t x^mizm 
\BZ-£zzb&T£&b\->o%)mtfh2>. &fc, m&h 

^ffipfflo led mwmw.tfm&%ffif&x'miX'Z h 

[0091 ] msm i 6^Qj(i, iMimtyj it- Y 



1 '.) 



<7>mtn *-)< m^rzmm z t Ttmcm &x 
umLmm^h z i: , 2 fzmmzmm-rz z t 

k ifiX'^X^tmmr^iz^x. hZk itt&k 4 0 . 

*• • • - 

[0092] If *m l 8^BH{i. J5r^flffl»^)±iB^Be 

zmm Lxmm-t h z t r nmmxh o , t*^ 

&MLtiLTft&t h z k ti^imxzix h y*7V 
fiWixhk^o%j$k&h&, 

imi ] mmm 1 (r>m^^-tmmmmmxhh . 
[02] m±^-rmmmx$> s . 

[03 ] ^m®2o^£^®Jffigm0-r-£>& 

[04] mj>mm3cDi 

[05] IiFJiS-^-r^®0-C^>^. 
[06 ] ^te?g®4<?)SgP€:^WBf®0-eSi. 
[ 0 7 5 <7>gg&£ ^-TiI!l®»ra0T'^ h . 

[08] HJ^®6O^gP2:^-rMaDllfH0T'*^. 

[09] mmm i <ogg&£ s^whk Bar* & < 
[01] 



( 1 1 > ftftW 1 1-1 6 3 4 1 2 

2 0 

[ LI 1 0 ] %mm. S w^-^^7K^-|niiiHi[fJriHTI2lT'^ S . 

[01 1 ] mmm9com^&^ti®\mi\Mx*$>&. 
[012] mmmi oom&t&yjk-fwwBtwfflTSi 



[013] mtmm n^i, < a ) itmmmwmm 
0. . ( b > i±mmmmx'hh. 

[014] m±cr>mcr>mf&$:^ L . ( a ) USmBtf - 

E0. (b) t£g&mmmx'$>&. 

[01 5] H±tm-*fl!*^fi!t&^rrS3lf(BiiiaifBg 
10 0T-£>£.. 

[016] ^Sfi^JB 1 2 WSa^Stf OUiBH-Cife 4, ■ 

[017] msmmi 3<rm&*^k-rmmmxh&. 
[0i8] ussus 1 4 (vmmmxh h . 

[019] |SLfc£5SL. % ( a ) ii 1 -fe/Uofij&EL 
( b ) {i«3K-fe/PA»4>j££qE:> ? jL — )V<rm$LWX~foh . 
[020] %ft&JB 1 5 <OgSf&f«erc& h . 
[021] HM^S 1 6 <7>#MS0-C£> & . 

[022] m±(om^^Tmmmxh^ . 

[02 3] SW®. 1 7 cMMEtii . 

20 [02-41 m±<fim&ms&ffifmx*hz. 

[02 5 ] to!*M$-^-r{l!lW0T?>|, <> 

[ 0 2 6 ] m±<7)mmmxh § . 

[^^9J] 
1 LEDf >y7 

I 0 ®K 

II ras 

[02] 



( 




1 ] Hi 



. [03] 



[04] 



r R7i q i 



(12) 
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[05] 
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"" (14) '. «BH¥1 1 - 1 6-3-4 1 2 .-' 

;•■ j- •'" • . 

(72)H0jm P ! ' (72)»fl« ttJil -fiB V 

(72)fS9i# Oj* jE¥ (72>3KB# • 

(72) fHH# ffi* #10 
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